Functionalized poly(3-hydroxybutyric acid) bodies as new in vitro biocatalysts.
Cytochromes P450 play a key role in the drug and steroid metabolism in the human body. This leads to a high interest in this class of proteins. Mammalian cytochromes P450 are rather delicate. Due to their localization in the mitochondrial or microsomal membrane, they tend to aggregate during expression and purification and to convert to an inactive form so that they have to be purified and stored in complex buffers. The complex buffers and low storage temperatures, however, limit the feasibility of fast, automated screening of the corresponding cytochrome P450-effector interactions, which are necessary to study substrate-protein and inhibitor-protein interactions. Here, we present the production and isolation of functionalized poly(3-hydroxybutyrate) granules (PHB bodies) from Bacillus megaterium MS941 strain. In contrast to the expression in Escherichia coli, where mammalian cytochromes P450 are associated to the cell membrane, when CYP11A1 is heterologously expressed in Bacillus megaterium, it is located on the PHB bodies. The surface of these particles provides a matrix for immobilization and stabilization of the CYP11A1 during the storage of the protein and substrate conversion. It was demonstrated that the PHB polymer basis is inert concerning the performed conversion. Immobilization of the CYP11A1 onto the PHB bodies allows freeze-drying of the complex without significant decrease of the CYP11A1 activity. This is the first lyophilization of a mammalian cytochrome P450, which allows storage over more than 18days at 4°C instead of storage at -80°C. In addition, we were able to immobilize the cytochrome P450 on the PHB bodies in vitro. In this case the expression of the protein is separated from the production of the immobilization matrix, which widens the application of this method. This article is part of a Special Issue entitled: Cytochrome P450 biodiversity and biotechnology, edited by Erika Plettner, Gianfranco Gilardi, Luet Wong, Vlada Urlacher, Jared Goldstone.